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(54) Title: ANTIBODY RECOGNIZING PROLIFERATIVE HUMAN LIVER CELLS, PROLIFERATIVE H UMAN LIVER 
CELLS AND FUNCTIONAL HUMAN LIVER CELLS ~~~ — 



^ (57) Abstract; It is intended to provide a monoclonal antibody which specifically recognizes human liver cells proliferating while 
^ fomting colonies, a method of separating proliferative human liver cells with the use of this antibody, and a method of inducing the 
O differentiation of the proliferative human liver cells thus separated into functional human liver cells. It is also intended to provide 
00 the proliferative human liver cells and the functitmal human liver cells obtained by the above methods, and a cell kit and a hybrid 
^ type artificial human liver containing these cells. 
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xAW\za<DA:^fSiS^m^^^itt^i^^^mm-t^ziiiit. tt^s^tcb^^tras 
x&v). ;i(D^^fsii\:,^mM<DAi^^<D§^ismm\z%s^mm\zn'r^m^uf^f)^ 
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30 t hCQJffi^JiafCOViT^, J:n^T^^M#:*^6-^g|b7t?0f^ 



wo 03/080670 PCT/JP03/03624 



08-112092 ; B2is4#ffS 3266766 ^ ; ^H#ff^ 6,004,810 #11 

^ 10-179148 -^^^ : H af^^fPII 3211941 #M¥ 7-274951 ^® ; 0* 
3157984 9-313172 ; 0 ^^ItflFB 3014322 ^) o * 

10 fc> HitCD^X'fe^g^bTVi^ (Chise Tateno, and Katsutoshi Yoshizato: 
Growth and differentiation in culture of clonogenic hepatocytes that 
express both phenotypes of hepatocytes and biliary epithelial cells. 
American Journal of Pathology 149:1593-1605, 1996. Hiroshi Hino, 
Chise Tateno, Haj?.r- ^ '^ato, Chihiro Yamasaki, Shigeru Katayama, 

15 Toshihiko Koha ; -> . . j .,o Aratani, Toshimasa Asahara, Kiyohiko Dohi, 

and Katsutoshi Yooiiizato: A long-term culture of human hepatocytes i 
which show a high growth potential and express their differentiated 
phenotypes. Biochemical and Biophysical Research Communications 
256: 184-191, 1999. Chise Tateno, Kaori Takai-Kajihara, Chihiro 

20 Yamasaki, Hajime Sato, and Katsutoshi Yoshizato: Heterogeneity of 

growth potential of adult rat hepatocytes in vitro. Hepatology 31: 65-74, 
2000. Shigeru Katayama, Chise Tateno, Toshimasa Asahara, and 
Katsutoshi Yoshizato: Size-dependent in vivo growth potential of adult 
rat hepatocytes. American Journal of Pathology 158: 97-105, 2001.) . 

25 

<&#sfc«&<3[)Sf bVi#^?&M«f s%>0Ta&S7&«> cio:;&f*-e#?>nfet hffFi^ 
30 e7UAP45ommm^m^iivr:im^. lEns^mmi^mmomm^m-r^m-mm 
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ii^iktbi^nxif^rc. 

}/ ^(Dmm(Dmm-i.. u±<ot^^ <Dmm\z^^xf3i-^nrc%<Di;$>'DX. mm. 
m<Dmm^mm-r^^iz^mmLvx\i^^. 
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^ U — i-)V^ilF^<D~mVi. /\'r>^UH — -TiifflJia Mouse-Mouse hybridoma 
K8223 (PERM BP-8334) ^ D — :^;^ta^fc'^?* So 

5 '^SBJ!aSli#^t"S, JlOA-i'TT'UH — -Tlfflfla© — Mouse-Mouse 
hybridoma K8223 (PERM BP-8334) -eafeS, 

10 :&ssra#^-rs. 

(a) JiJitttt: hBf«Bliao5X:7 3in'f H^^l ; :fe.ttK 

(b) Jijaffil: hJffiaHI!a^©flTSBfla:KHT4 (HNF4) 51^^^ A. 

20 So 

25 $ stem 7 ©%§gtUT. Miem 6 fg^gw^iSttt hffPiiilia&^trSfilia^^^;; 

h*ll#^f So 

30 
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7a::feJ10!)fl§gKi:feV^T. Tifja^t hSFlSffllSJ ^«^#T (in vitro) 

sfciio^^giccfeViT. mm^\ih!ifmmi tu. ah^^ (in vivo) 

«?Df^^S (in vitro) tC^fefrtS t ME#ffF«IBJia^ I^SSEO^HSW-T ^SBIS* 

:L(Dmmiz^n^^<Dm<Dmm'pmik\-i. mm<Dmmwm(Dmm^mmmiz:^ 
15 \z^<Dmm^m^urd^mt:m>x}it. {iikmoy^pm^^-:^^^xmmmx$>n^- 

^WS^t^: Sambrook and Maniatis, in Molecular Cloning-A Laboratory 
Manual, Cold Spring Harbor Laboratory Press, New York, 1989; Ausubel, 
F. M. et al.. Current Protocols in Moleculeir Biology, John Wiley Ss Sons, 
20 New York, N.Y, 1995 ^(C 13 ife^nXV^S . 



s. 

30 
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m 3 A-r:/u K8223 mm±^o. }:ihBumiz^\,f?>Rmm^ 

5 tt-5S;&tt<£: FACS IC^ O^WUfc^^-e^So' 

@ 5 tt. A-r::^u No. 23 ^m±m\zKji^vr^mmmm (r2) 

10 @6«, A-r:^U H--^ No. 23^«±«0> Jiif^^^t hffFfflll&^®fc:fett 

^Km^^ FACS lcJ:D«?«Tbfc^m"eab«o 

15 

GAPDH jt e^^m S s ^ u ifc 7 :7 25 s . 

^i- ^Js fi © M ^ 6<j ^ ^ k <lr ^ u ^ 7 -e a& S o 

0 10 b b HNF4 ae^<£#Ab;fe^«b biMJi&lc::fetj-§ t P450 it 

25 

^ 59 s iiis-r a ifc * ® s a ® 18 
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5 

#ffl 1990 ^ ; "Monoclonal Antibody" James W. 
10 Goding, third edition. Academic Press, 1996) fcti&Vi. m^itKKT (DUtSi^ 

mm i^j >nmm^^\-immmm.) ^mmv. z.nii^jLu--^ i^mmi mm. 

-i-)v^^^M^T^mm^M^iys ^^-rsjitfcj^oT. A-r:/u H-'^aii 
m^n^ntifix^^o Sky. ^j:m^m\^<w^m-r^o 

20 

a) ^&mo)mm. 

]^ £4 T <o t h jff m 36^ e» ^J- Pi *> <^ * ^ ^ ^ ^ ^ ^ ^ ^ • 

25 

b) wjm(^^& 

30 O!)A^§=^tt^®li/^;0^e)«, TC^T.^fc^^ hSlg^^fe^W^^t-S®dW* 
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XOWi-^iZU. IttTHt^^M A. AKR, BALB/c. BDP. BA, CE, C3H. 
57BL, C57BR, C57L. DBA> FL. HTH, HTl. LP. NZB> NZW. RF, RM. 
SJL, SWR, WB. 129 ^-^^^ "^fz"^ y h <D^^\Zi-i. ftt.X\it^ Low> Lewis, 
5 Spraque, Daweley. ACI> BN, Fischer l^^fflVi ^ C <h -So ^<D^t>. 

'^m<Ds.x.u—'^m^t(om'^M'^^'&W}m'rti\t. -^'^x-vu balb/c 
ffi. ^>y h-v \t lovr mmi!)mft.mwim illy xmziff'mv^^ o fs:^. cn&ve? 

c) mmm^ 

#^d^^:SbTVi§ HGPRT ( Hpoxanthine-guanine phosphoribosyl 
transferase) ffl ^ © J&«Jf ^ U V^o "TtSiI^-^, ■^«i7XS3fe© X63- 

Ag8(X63) . NSl-Ag4/l(NS-l) , P3X63-Ag8.Ul(P3Ul) . X63- 
25 Ag8.653(X63.653)> SP2/0-Agl4(SP2/0), MPCl 1-45.6TG1.7(45.6TG), FO, 
S149/5XXO,BU.l ^yhm^<D 210.RSY3.Ag.l.2.3(Y3)^> t:h*5fe© 
U266AR(SKO-G07). GM1500 • GTG-A12(GM1500), UC729-6, LICR-LOW- 
HMy2(HMy2), 8226AR/NIP4-l(NP41)^'Z?afe -5 . 

30 ^mmizi&T^'^fs.i^^mse.o>^WTxm:^nM'r^^iif)'^X'^^o ^<D^ois.:)5 



wo 03/080670 



PCT/JP03/03624 



10 

m^mmt^m^mmoymwi. m^^t. hat (.\i-^^i^>9-y • t 

:^5^U >#«ETTlfe#b#:feVi HGPRT^«<*®5xn— -TSflja^fflViTgH-a-ii 

iia=£#s»^ic:&^-e&s, -r^t)-^. ?^g6^ifflii&:fej;tjf®-&aafla* hat 

10 

d) A-f :/'J H— -^CDX^^ U — ::^>5^ 

(EIA : Enzyme Immunoassay) . JfeM^^fe^SS 
(RIA : Radio Immunoassay) . ^^ia#:*fe^tri i:50tT#S« 

7.^ U-x^t^moDA-f ::^U ^5";l'-k;Wn~x*fe, tier 

20 S. 

5^/N-1'::/U H — '^iiJ!S<5!>:it'ft:0yiL'T> Mouse-Mouse hybridoma K8223 
(PERM BP-8334) ^fe^^^'^S. 

25 

So 

30 -w^t^. ttrtBC!)i:7p-->iy^T?<g^ bfci^i;M*fe©^*4'"e^*i> 
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Mouse-Mouse hybridoma K8223 (FERM BP-8334) ^tc^ J i7 U — -^ 
10 ii bT, :/U H — TJHHBS Mouse-Mouse hybridoma K8223 

(FERM BP-8334) j&tjg^-T ^ ^ / O — <S:M#^f ^ » 

Cl©tHM<3!)^?g#e)tcJ;S#l^^§9 ( 11 08-112092 ; 02^ 

#ffm 3266765 ^ ; ^H#fF^ 6,004,810 10-179148 : H 

20 3211941 7_274951 : 0 *iftfFll 3157984 

V 9-313172 ; 0 2|s:i|tfP^ 3014322 ■^) \Z^\,f^ P/Jn^ t h ffFfflSS 

86fc*^«$n« Swiss 3T3 aBfla^J&^-^^tlTViS. ^ 1 fglQO^yi^n — 

iiMSt hfFifflj5ac[)5^gi«, Htrta(^t hsT^ flam Hie:, mm. nm^m^^. 

30 if:}-)V^m'r^mm^wm^^zit\z^^xno :iii:d'^x^^. ::<D:^mxU. 
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\t. turnover number & ^ ZL t . Ini^^t.^^'^-^X^^M'^^^^t. 

3,3', 5,5' - 5^ h^^^;V^> ^fc^*fcUTT;i';tJU 37^X7 T i5^- 
1251^ 3H^©a^© RIA "Cffi ^ tlT V>5 1> ® ^^Stffi f S 
(FITC) ^^h^;*5^;Vn-^5>'f y5^:t'>T:^— h (TRITC) ^©il^© 

m3t^*(c^fefcfflVisnsfe©?&^ffl-r«iii5&^T#s, ^fc. :^ife2/^:^;v©^ 
(cji, j&Mi4i^^#:©!^-r§jJcMi^**->>9^^-->3 >ti^y-$'-m\z^y)m 
25 £i^±©:&i*{cj:oT. j:©ffi^©^ 4 5115© rjijtlfek hSf iiii&j 

30 ;wiiT:#:f^M©llio^fe^Jlgi:bT^SIffiUfcb hffp^Jia©^#:&^ica:oT'b#s 



VfO 03/080670 



PCT/JP03/03624 



13 

U (MATRIGELTM Matrix, ^ h > ' ^ v^Z^V » > ^z^'r^ 

xn^H-MS? 0 0 9 6 S. ;;^ao>) ±1?©^*'^. o — at? h;i/T©M 
15 m^ft^J&t^Vf SnSo ^fc. 6-15 HWS«fTA«J:V>. 

(b) : ismttt Mfisafla'^'®ffFaHiia^s^4 (hnf4) me^®«A 

ffFiaaB§!^@^4 (hepatocyte nuclear factor 4: HNF4) SfSBSat-^ViT 

20 Bell,G.I. et al., Proc. Natl. Acad. Sci. U.S.A. 88 (4), 1484-1488, 1991) . 
t h HNF4Q! CD cDNA iB^J)&^l23^*P'^^^ (^JAti, GenBank/NM_000457) » 

HNF4b (GenBank/X87871) . HNF4c (GenBank/X87872) (D cDNA 
iB2?llt>^^"efeS, SSKlx HNF4 cDNA (GenBank/NM_00826l) , 

h HNF4 cDNA (GenBank/X57133) ^fe^SnTV^S. ti^oTi Ctl?* 
25 HNF4 cDNA ^-tCMIfe^. ZL<Omm^i7 ^ — ^^ 

m^itn^^nm. ^) >m:^)^^'>^^^ u#y~A^> deae b9> 
^fe^©^^0D>^jfe<&ii5ai4t hfi^mmizmA-r^^tK^^x hnf4 jte^?& 

30 (.i^it-fe^i^l^^ (exvivofe) Jc:2pCfe:^^lC«koT'fe HNF4 ite^&^AT 
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^ZLtib^-C^^. HNF4 3te^ cDNA tt. -etl S ©K^BB^fcS-^ViT 

^UVTcyu — y DHA SrfflViTx t h^© cDNA ^'fy^U— U— — > 
^-r^::<i:lCj:oT]K#-rSCltd^-e#^o #e.tlfc cDNA ■ef»J;^t^. PGR 
(Polymerase Chain Reaction) NASBN (Nucleic acid sequence based 
5 amplification) TMA (Transcription-mediated amplification) ^:fe<fctJ^ 
SDA (Strand Displacement Amplification) Sfe£0®#fTt>tlSift'e^Ji 

y^^^-^ry m%wtmm^f)^^^miyft mRNA ^s^Mtrs rt- 

PCR (Reverse Transcriptase-PCR) SlCJ:'pT%>S6«ltrS + 45'*«> cDNA 
10 §#-5 C i:5?)t-e^^. 

>mm^^xSzyhi7UA P450 ffift^wf-s^ 6 mm<Dmm^Bmmf)m^n 

20 
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MMM 1 

1. t MTsaia©^* 

(50g. 2 ^) Jg-©it®il45-?£4^B&]fiJfii«. t:hJfii?t> EGF. 
-3 5=->T5H. Sttiti^M ^ ^ > C ^WiHaVit Dulbecco's modified 
Eagle's medium (DMEM) ifefflV^, -^-f h^^z^> C ^Ml^ft Swiss 3T3 M 

mtm^mmvrco swiss 3T3Sbji&« lo a^fcmiinufc. *«7HB«SJ:t)t 

EDTA/Trypsin V^T^f^ b 7^. ^#fc<7)ffFiBfla-C« 6-9 mmi^'C^. 

60 iJ^J^AiODS^OffF^Ha^ 3-4 IlIbd^«lf^T^?^d^ofc (0 1) » h-D ii^M 
ViJi5ilg*^Ufc^#^ (12:r) OffFMIia^taMt U-r^Vife (12 2) o 

2. i&iKJ<©^6^ 

±SB;^^icj^D. 3-5 mmi^^mi^ft^m (12 i^-) ©ffFaHfla*^^m±T?Ji 
^bfe. n>y}VJi>h\zm^vrcmm im ixio^is) pbs o)>mmm 
mmmm) Ti5fe^Lfem> pbs ±)v:^^u—/'^—xm^^^rm 

iRb. PBS lmU:i5^?®UfCo Jin* 6 Mi&© Balb/c -TC? 7. 
bfe. $ 6{C20 Bm*fc«30 S^{C. |^^ll®:&^T?^&^«rfTofc. 
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2IhIO^^^> ^#:#Q)_h#*^*^&tl}fcfc«e>. SUFBO^fejgE (boost) (n> T^.^ 
C7X^Xn — -^aeia (MM^ NS-D 96-well plate \Z. 372 well 

5 

1 U — — >^ (ELISA. ^BS^fe) : 

#StLfci6'&IHBS0!)^ai±?t®^Mlc*f'r§SJiS1^& ELISA CJ;0S3^bfco 
10 i!!5e«£^T©;&S{-J;0^iSbfeo ^I^i:UTffiVifcm^^^^ffF»jia'£ 96-well 
plate PBS Ti5fe#, ffci^$-&-80t:T-^#l.T:feVifc%)®fc, 

^«±?»SJS;i£:$i±:fco ^if!.\z.mmn.m<J^^'^ ^ igG Sfc^iM-r-irx igM St^ 

flS 372 1^>:/J^<?[)®^lt<^>¥i^^* 0.149 (sd: 0.099) -e> 3:05 -^^tIS^ 
15 0.20 (81 u->:/;i/> 20%) o-iJ->:/;i'?£^fttUfe. ^fes^iccfev^ 
T, K3te« 0.15 JEtiT'b^fid^si^^nfcci 0.15-0.20 (DiJ->:/;i' 
(46 U- f-^^'^T a. mi^S^feSfrViSiStt^a^bfc. -^E-o**^ Pi 

5. 2 'J— — (ELISA> m^^-fe) : 

0*T:Mfc:M-rsR^S:i4* 1 ^xi^ U elisa IciJ; m 

30 
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miltC:feV>TRM*S©IFFjfflflai^*^SS*SA'1'r^U H-^^fl±« No. 23 fcO 
ViT, iJi-^itt^OffFiSfflJlSSMtC^tt-S-KJ^'liife. FACS ( Fluorescence 
activated cell sorting) ^ffiViT^^fUfeo figA^tt (46 :?:feJ;tJ? 49 :*•) 

5 ^±ft"e 4^:. 30 ^Mau. fitc ^^bfetrC'T':;:^. igo in:#:<£ 4*0 ^ so 
^j-^as-rsdtfccfco. FACS T0«^ai^pi«gjcbfe, -e©^^. mm^mm<D 

— (1—2%) ©iffl)ia*iii<3!)it>:/;wjc:MJSJbfe (0 4) . ^siTs 2:1x5© 

iffliB^a* R2. KPS-vuni-^-onimmmm^ r3 tbx^j-siu. ^^bfc, mtc 

10 ^{c, ^« 7 0 nn--j^^*m^snfe, — R3 li^J-tc:fev:»T 

a, n a--?£Jgfig-r^^flS«li^^tl?S:*^ofc*^ No. 23 IdSJiSUfe R2 H 
^IZlcfeViT, (5!)nU--J&«m^$tlfc (^5) , Sfc. mf^^itb fflTMBS 
'vOSliSISS FACS \zJ;:r)m^rcizZ.^. m 80%OMfla75^llffi'e^o ^ (0 

15 Jimi4ffFaiiia®^^s^iibTVi« t#:^5nfe. ziozLhit^^. no. 23 fc«. 

14)5«^i^$tifc. No.23 ■9->:/;W)0^Si' n-->i/Ki<t 0#e»nfci' n — >ic: 
::3ViT%^^itmo5fffillfllia^®l^*ttSS;E:«* FACS ^m^^XM^l^fto -e 

20 1 i7 n — > (Mouse-Mouse hybridoma K8223) ^ 2002 ¥3^6 0fd-"C^55: 

tfi## FERM P- 18752) > $ 6 Id 2003 ¥ 3 ^ 20 0 #-CSI^^I£ (StB 
FERM BP-8334) . 

25 6. ^y^n-:^-JWiT:^<DfPfi!& 

m^<D/\^:fij H-'T (K8223 $ic) aajia<£««'r'5 ei iJc^oT. ^?>iz. 

30 



wo 03/080670 



PCT/JP03/03624 



18 



mmm2 

mmm i T^^fcty ^p— :J-;i^ta#:"e 4'c. so^mMh. j^jc fitc ^libfe 

»l"Te7X IgG 4t:. SO^mmV. RjiS;£ FACS T^mUfc. J10^#lC 



20 HMM 3 

1. ffFiS8Jia©X7xP-f 

^JSM 2 t?#7tii5atth: hffFSBia<£> h U (MATRIGELtm Matrix. ^ 
25 i7 b > • -x-f ^>V >) ±.t- icma^fcD ixiosisitab. 4^11&ilJfiLtf . 

EOF, m^nmM}^^ s.> c sr^inb;^ dmem ffFMiatt. 

2. \i hm P45om^i^ mm (o mm 
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^m^lyfto CCDT^y X-U-i HOffFMia*^ total RNA Stfililb, MU^KJ^ 
cDNA ^^^htCo 6 hSI P450^^a (CYPlAl, 1A2. 2C9> 

2C19. 2D6. 3A4) O^tl^'n^jt^^ cDNA (C^tl- ^ -f -^T- ^-^^ b , 
PRISM 7700 Sequence Detector (ABI PRISMtm ^t) Sr^ViT, -etl-^tlO 

#athM P4S0 05ie^§^^d*l«Vi Jl t^^a^Snfe. ^fc — g5®th^ 
P450 ift-e^J*. 4)-ilia^cDiE#fc MfFSHJiatllSM© P450 ^e^5l3^i&^U 
10 (0 8) , 

* 3 B^JC^iRU. © t h T JV:/^ >«^=£ Quantitative ELISA 

15 immunoassay (Bethyl Laboratories Inc.) §^ ^^^TSllJS U fe. 

6 H B£ill^iciSv:»T;i/::/5 >^^i^^S**b}fe (^9) . 

4. P450 ^^SlttD^^ff 

20 x73iD-r H^«75^e. 22 B atcu b*;^j-r (500itig/mi) ^mmizmixi 

^©i^^. :^M^^bfclfFaBie-et*^:N&'=f megx «^m$n;^*>o fe^t. 
25 X 7x a-i' H^^bfcffFMJJa^m^tt' k:« megx ifi^tH^n-^ (8.3m 

g/ml/24B^^. 1.7Atg/105 cell/24 i^W) , JIOM^jS^S. ;^7xD<H^ai 

bfcHTiiijiStt. P450 mmm^ at^m^i^mmmm^) ^^vxi^^^^ii-Am 



30 
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mmm4 

5 mi&m2'vmrcmM^^hs^mmiz. th hnf4 a cdna 

(GenBaiik/X87870) ^7 y= ^ )V7.^i7 ^ — (Q • BIO gene ^:ftV 
T^$l 1 0 a Id MultipUcity of infection (MOI) 0> 1> 5. 10, 20. 50, 100 

10 2. k P45oae^^^®^«f 

UT=&at: hM P450 jte^<Z>^3gS^5t»bfe. 

10) o 

15 
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